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(54) [f£9§©£;ffr] a^f2©!«#: 



(57) mm] 

imm] 1500 Oe W±^e,(C«2000 Oe W±COi^«® 

m&fcm<D±\Zl\. Be, B , Na, Mg, Al, Si, P . S . 
K , Ca, Sc, Ti, V . Cr, Mn, Fe, Co, Ni. Cu, Zn, G 
e. As, Se, Sr, Y , Zr, Nb, Mo, Ru, Rh, Pd, Ag, C 

d. In, Sn, Sb, Te, I , Ba. La. Ce, Pr, Nd, Sm, E 
u, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu. Hf, Ta, W , R 

e, Os, Ir, Pt, Au, Tl. Pb, Bi©*7Ci{i«fc O UZ>&m 

it, mECo*^«ttfl£»©igiiS[i!i*«t«iS[rtTr©# 

mi±7tm<Dttm mm-zw.^) &i.05&>±x- 
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W&.#mtZ.<DW&&M<D±.\Z.l\. Be. B . Na. Mg, A 
I. Si. P . S . K . Ca. Sc, Ti. V . Cr. Mn. Fe. C 
o. Ni. Cu. Zn, Ge, As. Se. Sr. Y , Zr. Nb. Mo. R 
u, Rh, Pd. Ag, Cd, In. Sn. Sb. Te. I . Ba. La. C 
e, Pr, Nd. Sin. Eu. Gd. Tb. Dy. Ho. Er. Tin. Yb. L 
u, Hf, Ta. W . Re. Os, Ir, Pt, Au. TU Pb. Bi(Di£ 

&£ztm.fH-c<D#mii7Gm<Dttm #1.05 

[li*JB2] H . C . N , 0 . F . Cl. Ga, Br. Rb. 

cs. Hg^irax.?>n/c2a^±©7E^«t K> f3.z><smm*:m 

E, CrUSrW-r^W^ 1 . 2 Sfctt 3 WM<DWmMm 
[0 0 0 1] 

-r-5fe©T*^x. SSJcfMBJcfci, iSte^ffi'fb^Bj 

mtzm&MJj &m?z>iai%&m®&timm&m*\zm-rz> 

CO 0 0 2] 

[«£*©*£*£] 1f^S©m^:tr#Vi, ^SBta^g 30 

^x^^oits^ft^Henxvi-s., —Hale, ague 

(#m ) 

aoc 5 • Br/ (m • He) CD 

(G) , m«*$J£ttKIS-r-5BT. Hcte«&?j (Oe) 

[0 0 0 3] tH®^SSr[«]±^-«i--S»r«. ±I2<DSG(DT? 40 

[0 0 0 4] -T&frt.. £HK© r -Fe,0 s attJSZT. B 

wt-o-y&mmv, z\n&7 )i s. =.>y A&&mfo±\z 
x\f>=i-hmz^t)m^-r^m^mmmz^xii. 

r-Fe,0 3 Wtttt^ttMBflsbfcO. SSHter-FcO 

, C5^®»CCo€:ftSFbfc»3-r-5di^fTt)nTV^. 50 
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[0005] - ^ A-&^ss©*siri&^. 

14. S?®*Hffi£5l«-f 2>rzlb<D NiPfeo^a^JfiLfcS 
S (£TF. NiPi6o£»£<*:V>5) ±ir. Co-P. Co-B. 
Co-Ni-P . Co-Ni-B ts.Z<Dm&fcM$:$m,Mlb~?£ : &\Z 

jiomrfi-tztb-Dzmmmi&mz&^Tte. tt>-?g®®. 

[0 0 0 6] NiP*o#*«±fCCo-Ni . Co-N 

i -Cr . Co-Cr-Ta& t'C^SSttftl £ * A y K: J; t> 

P18, 1987. 11) . S 

»bT-5«t^lCLrc*ffi <0!l;i.tf. f?35la]J£Jfl 
^S^HflSa^fSS^Sf*. P57. 1988, 10) ft£fttjg 

[0 0 0 7] CW=fc5^i*IC t kD«a^*r&]±^1i-i« 
[0 0 0 8] 

Kv?nmMim^\z&v%±mt*wfo<D : 5*>. m&w- 

Co-N i -P t . Co-Cr-P 1 1 V> o Ztft&M^ffl V> £ tlT*5 0 . 
8lfiflSte*iiiS < . ^fc«a^jfc2000 0e SgSTUM 

[0009] mm&mmzvTmtfifrm&Mi&T 
ft)iy—wmm\z£. k> £&-r £<D}&mmw; ±<onm 

g>0* 250 < C$:iS^.fcW^TCDieSttfls:P©^«§ST« 
^:<. «SS^j$r2000 Oe &.±\zmH>^> Z\ iH^oJtgT* 
•5. 

[0 0 10] ifc, SSlc2?n<TX«BES:^JnLfc«e 

tt J; 0 ttffi ir A* y V * * * U S ^ 0 , 

mIfHI^«fC«a^Sr2000 Oe mJ:»caae)-g> d ttt^Bftg 

[0 0 11] *»I8H. ±fSW**Kffi*T&;*nfc i b 
OTSot, -?-©B6<J«. 1500 0e£tJ:$ e>JC«2000 Oe 

[0 0 12] 

#fgBatC'&fr.5&mf2#i£#te. *«±fc, Co^ 
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&&£K>U2>m.&#milZ.<Dm&frm<Z)±\ZLu Be. B 
. Na, Mg, Ah Si, P. S , K , Ca, Sc. Ti. V . Cr. 
Mn» Fe. Co. Ni. Cu. Zn. Ge. As. Se. Sr. Y. Zr. N 
b. Mo. Ru. Rh, Pd. Ag, Cd. In, Sn. Sb, Te. I , B 

a. La. Ce. Pr. Nd. Sm. Eu. Gd. Tb, Dy, Ho, Er. T 
m, Yb, Lu, Hf. Ta, W , Re, Os, Ir, Pt, Au, Tl, P 

b. Ri<DmKm£Qfc%&mm$.tzte2mu±(D7cm£ 

COO 1 3] fLT, H , C , N , 0 . F . Cl. Ga, B 
r, Rb, Cs. Hg&tiQ%.'bntz2m.&>±<D7€m£K)tiZ>& 

[0014] com&&m&fcm t j t<D±<D&mm 

toMCtt. #Mtt#Bi^©±KCo^-a-&S&tt#:/I£: 

[0 0 15] *«i:^-0±WCo^-&^att#:St 
©ISJiCfci, CrJI;W§$j£3nTV>T ! b«fcH. 
[0 0 16] 

[f£ffl] OT, ***©«jsKtfpfflfcr>V»T»IBlcKW 20 
- # > 1? & £ # - # > SJS-L ltd J: D -5 Tifi JI , 

25o < c^±<Diaa£T^Ma-r€>c:i:trj;o, 
^ftiftis-a-fcaax-f x*©fij&£S;&jf3fsb;fc 

mW- 2- 73924^) . ±IE«iS#Sfe*Bfc»bfc« 
«^X^©SiS*tefe^LTV^ » 3- 602 
19*1) . 

[0 0 17] fit, ±fH©W^^^e.ttj4Je)-SrttC, 30 

£&«e<j tr#grr s c <t it «t o &i3&2ia*;M@ icrai-bf s 

rtT©#fi8tt7C?fi©tfcI|5 &1.05R1HC& 
£E3ttfcfc©tt, 3££bfcil5«®tfJ (1500 0e JW-t3 5 
IC«2000 Oe &L±) &m-rz>Z.£&%}&V*$£W$:UV 

[0 0 18] E©£5fc«tt#»©»»fi*K#att7C 
^*#WS-ti-^^ffiibT(4, j$gtft£ 250^^^ 
MS-T-SdilCkD^^tl-g.. ^©^MSrSS* 1 250t: 40 

^©tfc* <«M*/«U*J) ^1.05«±i:«^f,-r, £56 b 
fcS^a^J (1500 Oe W±$SIC«2000 Oe JgJLt) £W 

T 800 < C@«lC}f$^.-5^ ( i:^a*LV^ 

[0019] j:©j;5(c 25ox;u±<Digiu-cmmm-?z> 
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-SZlt^DlffiTS^^, ^r<Dmz, 250^^ 

±tcjn^-r^t*«©^*^i;si:tfc(c. 
&&*>fr<mt)m*M^£myfflm&&v, nip 

f ©-f Kit* L. «tt#ttflB**YbS 

[0020] £ne*#bT. mr^bfc*-^>s«, as 

j&t, 7^5 - r >A^©h'->*-Xffim=60S^('tfc 
^HV= 200~ 650g^t^V^fcJS>. NiP#>-3 ^£^"-5 i 

*IB©fS£#^&V»i*ttfl&^j&> 6 ft **>©*«.£ DSS 
bv». SStbTte, *««#-^*So±Kj«K 

S-S^HSflS b & © &m V»T h ck V>. 
[0 0 2 1] ±IB©^fl=^)»fcbfcS«^ 

fflv^©-r, ^-©Jiic, com-a-^att^e*«.^«crii 

t ^-© Jil'Co^-8-^att#:S 6»J« b-t ©±K«BIJB * 
^bfc», *fc«, WlSCo^^att^Si^W-h© 
«SBt©r^lC, *att^t-e-©_hlCCo^-g-^aft(*: 

Btsr3gsiciji*fc«2®j^±a@^bfcm. mm. 

( 250^^) TiMSbTfe. »RO«ft:-*»aj»*4 

1500 Oe a±eDWff«*CD«»E»jBt#j8«ft3tbT#6 

[0 0 2 2] att*®©Co«-&^ibT«, 
fe, *-D€rfe^:i:TMV^n-5'ft*W*:-&^T»-&Co-N 
i-Cr, Co-Cr-Ta, Co-Cr, Co-P, Co-Ni-P, Co-B, Co- 

Ni-B^: HO#«rtt7C*€-S'A/«Co3fi'&*«WaK*6ffl b 

S5«TttS'5*<S^JRS:-&tJCo-Cr-Pt, C 
o-Pt, Co-Ni-Pt^fT^oTfciV^ £fcCr&<Ji©#a 

[0 0 2 3] £©«-&©#Sfcft|5j±*#— XAtbTtt 
^©<J;5lc#x.5>ns. «Ett*S»c#«S-t§7c5Stf*-5Cr 

*aist'v©cr©<B*f* < '(setsti, einic 
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aUBSttUB #§3 £ S £ i 1C J: D &mt) *tfa±-f %><£>~C$> 
*. — S«±»t®14#Jl©TifcJI<hbT©Crlia^ 

cwi©(iio) co&-8?&-c\$m<km 
%m (ci) *tffirtiziEf6]$na<^'5-hi^ $<=>ic& 

^©Cr©i£gt££b. #8tfjrt*J:DGU:-rst>©£#*. 
3:fc, £©*§-&, CrtH«ftflB*S-r*#«tt 

$¥ffi&7zmtfMtii#m ©Co^-g-& & -5 V> teTiSJI ©Cr 10 
«PK#SftTV»T*>, m«lC«*Hj©tflJ:j6i«»JliB£fc 

[0024] mz. com&&m&ftm<D±izmtfi?z>& 

*#J*b;fc»£-K:tt, M^©MM©±#i*l: C 

c+o,->co, ©«£?»;:. mymm-m%<¥<D&mtiK 20 

Sb<fcV>. 

[0 0 2 5] *»9i**tt. CoJR#£«ttfWB©J:fc« 
Hilt CJ*l7G*MS»J«bfc»^KJ:i£©*n*S* 
SfllBU «att^»^©J£tSE**^<, Cr 

-cik&Vote a £ ^ b & v >7C5fi &tt&#B± ©«SJ1 it 30 

+^©J^fc£©R*#bl*V»fiMH*»fi6b&«. M 
[0 0 2 6] ■ttT, -?-©&©$BfcK:feHT, 
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LTfi£Mb#*7C^tLTLi, Be, B . Na, Mg, Ah S 
h P. S , K . Ca. Sc. Th V , Cr. Mn. Fe. Co. Ni. 
Cu. Zn. Ge. As. Se, Sr. Y. Zr. Nb. Mo. Ru. Rh. P 
d. Ag. Cd, In. Sn. Sb. Te. h Ba. La. Ce. Pr. Nd. 
Sm. Eu. Gd. Tb. Dy. Ho. Er, Tm, Yb. Lu. Hf. Ta, W 
, Re. Os. Ir. Pt. Au, Th Pb. Bi©&5 jt, 
bfc. H . C . N . 0 . F . CI. Ga. Br. Rb. C 

[0 0 2 7] ^n^©7C^«, */ty^ife©*fc5"r» 

* A* 6 flWfl 3 ftT V> 5 ftSJi » H £ J£ b T J: 
[0 0 2 8] 

[SdS0!!] JWT. *»^©*JSfi«I*iftWr-5. 

(SW&Ml] *BW*bfc 3.5ina^-fX^ffi*-5^ 
h. ^©*-3p>SS±(C. Jg#3000A© 
T»»ibT©CrJB£, J?*- 600A©att#@<i:bT© 
Co,,. ,Ni, 0 Cr 7 . , It, m& 300A©^gjf <hbT©Zr 

&. ^©^r©*«ia*« 250t:tLfc. 

[0 0 2 9] ^IC. ^IlLfcagf-fXi'^P. 8mmA© 
i***£1fflDffib. JgidtiilsfMa^tr (VSM) £JHV>T 
«&*M*&8!l3£b;fc. -^©«a*Hctt*«J1000 (Oe) 
ofc. ^©&. JUlStt»£. X£f (X£&30X10 S 
Torr) ICT 350~ 65013 <D&1M.&l?^ft^ft l^fS]©!?* 

n-mai^bfc. £©si5&i8**Hi ic^t*. ^©sj; 
< it* b fca^x -f x ? t>m % nx v» . 

[0 0 3 0] ^^^©^(COViTCoNiCrg 
©*Sffi&!M3.£tf&rt©Crg£##fc. -^©^«:« 1 

[0 0 3 1] 
[fSU] 
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u m * 

H c (Oe) 


CrS (at%) 


& ft 


tfc ft 


»ft/fift 


9 54 


5.8 0 


6. 62 


0. 88 


15 2 9 


6.5 2 


6. 06 


1.0 8 


20 8 7 


9. 40 


7. 39 


1.2 7 


32 7 1 


2 0. 6 0 


11.20 


1. 84 



[0 0 3 2] a l «fcOfpi£>A>fci:5fc. temiMcomta 

tmzCrm&mtaL. £7c, Ztf|Srt©Cr© 

wm&Ttmom — ©©^ 



: ±ie#ffi&147C5St©&#, &F*JT©tt^ 

gtiLT VG&jg 

Si^»«ffi^*f^HHB 5 0 1 SttfflU Dni$«EE : 1 

00 k V, iS*WKHSit : 10"' A, tUBc^fK : 100~ 300 

[0 0 3 3] icfc, ® t mW&<DU.ft\Z-3\,*T J t<DBmX 

mtlsTU&te'C, ®^85%lCT10BfS3£iM$Lfc&K:, 
JBSHttttaHBttW- (VSM) 6JIJV»T««Wtt*WJfcl, 
«®E^Hc. SS«&JK&£Br» ftM&mfS. E\Z 
^mU&mzlt^T&MtUK . BMfcZrJiaifiHffl&£L 

[0 0 3 4] CUffifiai 2 ] *J6#I 1 fcj*-r*WcK:isv» 
T. CoNiCrEStt#J!£CoNiCr(300A) /Cr(100A)/CoN 
iCr(300A) »K*HU&«t^1.tt^T*ifi«lli:ra*0 

*, CoNiCrS©|g|i&#. feF*3-t?©#att7C*©tfc^ 
(&f?-/&l*3) #*1.05£U:© 150071)1?.2000 0 

[0 0 3 5] CS^Mfi»J 3 D CoNiCr&te#H£Co,« Cr, , Ta 
, JI£fcteCo„ Cr, ,Pt, , Ji»C*Hbfc«*Vtt^T*lt« 

1 trafcOfflHSfrV*, f&ffl3ffr&©a^4#te£8!l5£L 

fc. ^©fcSS, M&#*, co?&£-&ji ©&&&#. »EF*a 

T©*JKtt7C^©tfc^ j&n.05£U:©%>© 
Tfta, 15007^352000 Oe £U:©fl£«tfj£#U'rV»fc. 
[0 0 3 6] CHJ60IJ4) CrT«6B*#VifcK^«^T 
tl^«©«LS*ffV^ i^Iffi^tD^t^ 



Sil^Lfco *-©*Sm, Co&£-&Jf ©jg&&|Sl, &f*3T© 

#att7c^©Jt^ (tt^/ttrt) ^i.05^±©^©-e 

«, 15007!>1§.2000 Oe £t±©«K***L-TVifc. 

[0 0 3 7] HJS0H2 IC*V^T*-^>* 

«±©CrT*JS*#Vifc^«^:TllJjfi^2 t|^«©5a 
g£f?V>> ^MSM«©am^tt^Sll^Lfc. -?-©& 

20 *, co^-e-^e©^ftfe#, ttrt-c©#«tt7c*©tt* 

C&^/fert) *>*1.05J(iLt ©*>©-?&, 150071)112000 0 
[0 0 3 8] CHiS0iI6] *^g*fr£;fc«*f!!MaJffiK: 

ffi&#©faJtbfci£**i::fc^T«. co3va-:£Ji©*gii& 
tertT©*att7c*©it^ (ttnt/ttrt) an.osjy, 

[0 0 3 9] (Hig^7] mss.y'^^^m^ 

MlHtt£. Co^^e©«ffijai!L, fertT©#att7n 
m<Ditm CNC^/ttA) *<1.05£t±©fc©Ttt, 15007!) 
152000 0e^±©«a*$:WbTV^. 
[0 0 4 0] (gfettM 8 ] *JM?©o ^TffitC «fc DCo^£- 

#£fTofc«, PdSttftfflaSfrofc. CoNiP 

/g(6ooA) , Nipp(3ooA> &mnm®-D&mz£.r)M 

40 J&bfc<8K CoNiPZnJi(600A) , NiP Ji(300A) 

3, P*3<tmn*i^lCi£«tbT*0, Co^&d ©*§ 

^trt-e©#aft7c^©£fc^ (ttff/ttrt) an. 

05«±©fe©-e«, 150071)112000 Oe EU:©ffiJK;*j£W 

[0 0 4 1] CHJSWI9] Zr*7C*S*Li, Be, B . N 
a, Mg, Al, Si, P . S , K , Ca, Sc, Ti, V , Cr, M 
n, Fe, Co, Ni, Cu, Zn, Ge, As, Se, Sr, Y , Zr, N 
50 b. Mo, Ru. Rh, Pd, Ag, Cd, In, Sn, Sb, Te, I , B 



a» La. Ce. Pr, Nd. Snu Eu, Gd, Tb, Dy, Ho, Er, T 
m. Yb, Lu. Hf, Ta. W . Re, Os, Ir, Pt, Au, Th P 

b. Qi^jtm^mi-rzibxmt^xmmMi tmm<D 

±Ofc©T«. 15007!>520000e JiLt WLT 

[0042] ivc&m i ) zr^Tc^e^ c^Tc^mc^ 

5itW5. 300*C, 40013, 500*C 

©J?*.*t82A«4>U 400'CT 118A«*!>U $5 
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fc. OJD, C<hCnWb^£JE^T&;i<hlC,£0, Co 

[0 0 4 3] (JtKM 2 ) Zr*7C^^ CJ*7C*JBKUe 
EL. 400'CSTajfl53-a-Triajt'i-S£t*1.« 

co«-s-&&&#jR©«j6&ji. ^rtccrtt^ m.R/& 

ft) ttl.05£H±T*-5*<, C«rfflV»fcfcJ&, COCo^ 
10 &fi&tt#e4»^©i£«J&tiifTU 1500 Oe JEU:©«fi8ttj 

[0 0 4 4] 

ftfS^i*#te, £5£LT1500 Oe KK±<D^mt>^V 

[sa<DW*^tse^] 

[0 2] *^lc«fcS5B^S®l«^©»fH«iC0-e« 

20 3. 

[S3] *fgWC«fe*fi^ilE®«#:©«5«LSS«t« 

[04] *xmtitiM<Dm&&&&fc<Dm£mmat£ 
&mt> (omm s#f e v t^-t its * . 
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